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ABSTRACT

Boeh, Hannah C. M.P.H., Purdue University, August 2015. Validating Indiana’s Family
Nutrition Assistance Program Education (SNAP-Ed) Medium Term Survey Tool using
NIH NCI ASA 24. Major Professor: Frank Snyder and Dennis Savaiano.

Indiana’s Family Nutrition Program (FNP) is a nutrition education program that
offers education at no cost to participants who qualify for the Supplemental Nutrition
Assistance Program (SNAP). The medium term survey is a paper and pencil based tool
that asks participants 17 questions about their usual dietary intake. This survey is
completed by participants before and after receiving the Indiana FNP Supplemental
Nutrition Assistance Program Education (SNAP-Ed) four core lessons: MyPlate, Label
Reading, Grains, and Fruits & Vegetables. In this study a convenience sample of 27 lowincome adults completed Indiana’s FNP medium-term survey and multiple Automated
Self-Administered 24 Hour Dietary Recalls (ASA 24). Usual fruit, vegetable and whole
grain consumption in cup equivalents from the medium term survey was compared to the
average of multiple ASA 24s for the same dietary components. There was no significant
difference between ASA 24 and medium term survey values for fruit and vegetable
intake. However, whole grain consumption was significantly different (p = 0.001).
Results suggest that the medium term survey is a valid tool for assessing usual participant

x
consumption of fruits and vegetables, however, additional changes could be made to
improve the medium term survey with regard to whole grain consumption.
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CHAPTER 1. INTRODUCTION

1.1

Food and Nutrition Assistance Programs
Roughly 1 in 4 Americans will receive benefits from a nutrition assistance program

at some period during any given year (Oliveira, 2012). In 2012, 46.5 million or 15% of
Americans fell below the poverty line (United States Census Bureau, 2013). Additionally,
9.5 million or 6.1% of Americans were unemployed, and 49 million Americans lived in
food-insecure households (The Employment Situation-June 2014, 2014; Food Security in
the U.S.: Key Statistics & Graphics, 2014). For these individuals the 15 domestic food &
nutrition programs operated by the United State Department of Agriculture (USDA) are
invaluable (Oliveira, 2012).
Of the 15 domestic food & nutrition programs operated by the USDA the five
largest are the Supplemental Nutrition Assistance Program (SNAP; formerly known as
Food Stamp Program); The National School Lunch Program (NSLP); the Special
Supplemental Nutrition Program for Women, Infants, and Children (WIC); and the Child
and Adult Care Food Program (CACFP) (Oliveira, 2012). These 5 programs alone
account for roughly 97% of the food and nutrition expenditures for the USDA in 2012
(Oliveira, 2012). While not only being responsible for the Nation’s nutritional safety net,
the USDA is also leading efforts to educate individuals, specifically low-income children
and adults, concerning nutrition and the importance of being physically active (GAO:
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Report of the Committee on Agriculture, Nutrition, and Forestry US Senate, 2004). In
1977, the USDA became one of the leading agencies for “nutrition research, extension,
and teaching (GAO: Report of the Committee on Agriculture, Nutrition, and Forestry US
Senate, pg 19, 2004).” While nutrition education is incorporated into almost all of the top
five USDA food and nutrition programs, the depth and extent to which nutrition
education is covered vary amongst all programs.

1.2

Nutrition Education
Nutrition education in regard to the health of Americans is a relatively new area of

research; with popularity rising with the increase of nutrition related issues such as
obesity and diabetes (Contento, 2008). Researchers have investigated the effects of
increased nutritional knowledge and outcomes in behavior change on dietary choices.
Wardle et al. found a strong association between nutrition knowledge and intake of fruits,
vegetables, and fats, this effect was seen regardless of participant occupation and
educational level (Wardle, Parmenter, & Waller, 2000). Wardle et al. also found that
those participants in the highest quintile for knowledge were 25 times more likely to meet
recommendations established in the Dietary Guidelines for Americans.

1.3

The Supplemental Nutrition Assistance Program (SNAP) and SNAP-Ed:
Background
What is now known as SNAP began in 1933 with the Agricultural Adjustment Act.

This act enabled the U.S. government to buy basic farm commodities at discounted
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priced and distribute them for hunger relief efforts (Food and Nutrition Service, 2014).
In 1939, President Roosevelt established the Food Stamp Plan which allowed low-income
consumers to purchase coupons for food expenditures. For every coupon purchased
individuals would receive an extra 50 cents per dollar toward government surplus items
(Food and Nutrition Service, 2014). In 1961, President Kennedy initiated the Food Stamp
Pilot Programs that created the Food Stamp Program as it exists today. By 1974, the Food
Stamp Program had expanded to all 50 states and territories (Food and Nutrition Service,
2014).
In 2008, the Food Stamp Program was renamed but still remained as a way to aid
low-income families purchasing healthy foods using an electronic-based benefit card
(GAO: Report of the Committee on Agriculture, Nutrition, and Forestry US Senate,
2004). To receive benefits individual households must qualify based on income, expenses,
and assets (USDA-ERS, 2012). Households with lower incomes receive more benefits up
to the maximum benefit level. Maximum benefits depend on household size and poverty
guidelines. (USDA-ERS, 2012).
The nutrition education component of SNAP, known as SNAP-Ed, began in 1981 as
an optional program (GAO: Report of the Committee on Agriculture, Nutrition, and
Forestry US Senate, 2004). Nutrition education for participants in the SNAP program is
voluntary (GAO: Report of the Committee on Agriculture, Nutrition, and Forestry US
Senate, 2004). States can apply for matching funds by submitting a proposal to the USDA
for nutrition education (GAO: Report of the Committee on Agriculture, Nutrition, and
Forestry US Senate, 2004). In 1992, seven states established nutrition education programs
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for their SNAP participants (USDA Economic Research Service, 2015). By 2007, all 50
states offered nutrition education programs (USDA Economic Research Service, 2015)

1.4

Evaluating Obesity and Dietary Intake Research Surrounding the Supplemental
Nutrition Assistance Program (SNAP)
Government programs need to demonstrate their importance and ability to create

behavior change to receive continued funding. The effect of SNAP on obesity and adult
dietary intake is controversial and questions remain about the mitigating effects of
nutrition education on behavior, dietary intake, and health.
Obesity research in regard to SNAP has failed to address confounding variables of
living in an obesogenic environment, the selection bias of SNAP, and the use of crosssectional study designs. In a systematic literature review completed by DeBono et al.,
these crucial areas are further investigated (DeBono, Ross, & Berrang-Ford, 2012).
DeBono and colleagues reviewed 13 articles and reported several factors that could
confound the results of SNAP obesity research, such as selection bias (DeBono, Ross, &
Berrang-Ford, 2012). DeBono et al. also highlight the association between food security
and obesity. Food insecure adults have increased odds of using food stamps to acquire
healthy food. Participation in SNAP may be related to food insecurity. (DeBono, Ross, &
Berrang-Ford, 2012) The majority of researchers investigating SNAP participation and
obesity aim to explore the relationship between participation and weight gain, however
DeBono et al. suggest that increased weight could be the reason individuals enroll in
SNAP. Increased weight would require increased caloric needs of an individual,
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increasing the possibility that low-income individuals enroll in the SNAP to aid purchase
of larger food quantities. (DeBono, Ross, & Berrang-Ford, 2012) The authors highlight
the negative aspects of cross sectional study designs, of which the majority of published
research studies on this topic have used, and the inability to isolate the effects of SNAP
participation and obesity. (DeBono, Ross, & Berrang-Ford, 2012)
The current research on SNAP and dietary quality of adults, especially women, has
illuminated numerous areas for improvement. While we understand areas of
improvement such as fruit and vegetable consumption and environmental factors such as
prevalence of super markets, we lack long-term research on ways to improve low-income
populations’ ability to meet Dietary Guidelines for Americans and valid measures to
assess if wanted outcomes are achieved. Few researchers have investigated the socioenvironmental factors that are involved in dietary behavior changes. Additionally, most
studies have used secondary data sets, and self-reported 24-Hour dietary recalls. While
much can be learned much from this information, self-reported information alone to
question if these interventions actually lead to behavior change rather than nutritional
knowledge gain.
The question of the medium term surveys validity has spurred further investigation
by Purdue University Nutrition Extension Family Nutrition Program (FNP) using their
SNAP-Ed medium term survey. This tool is administered before the start of nutrition
education and after the completion of the 4-core lessons (MyPlate, Label Reading, Grains,
and Fruits & Vegetables) in Indiana’s SNAP-Ed program (Appendix A). Indiana’s
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medium term survey tool was revised in 2008 and is intended to show knowledge and
behavior changes resulting from direct education through SNAP-Ed.

1.5

Automated Self-Administered 24-Hour Recalls (ASA 24)
The ASA 24 is a free, web-based program that allows individuals to complete 24-

hour dietary recalls for individual or research purposes (ASA 24 Automated Selfadministered 24-Hour Recall: Background, 2014). This program was created by
researchers at the National Cancer Institute (NCI) and modeled after the USDA
Automated Multiple Pass-Method (AMPM) (ASA 24 Automated Self-administered 24Hour Recall: Background, 2014). The ASA 24 has been validated and estimates total
energy and protein consumed when compared to weighted food records (Moshfegh, et al.,
2008; Kipnis, Subpar, Freedman, Ballard-Barbash, & Troiano, 2003). Additionally, a
validation study has determined the ASA 24 comparative to the traditional interview
administered 24-hour recall method (Kirkpatrick, et al., 2014). Kirkpatrick et al. found
that the AMPM method of dietary recall was more accurate in determining intake
compared to the ASA 24, however researchers believe that the cost savings created by the
ASA 24 outweigh the minimal differences between these methods (Kirkpatrick, et al.,
2014).

1.6

Study Purpose
Indiana’s Family Nutrition Program Medium-Term Survey has not been validated

with regard to dietary intake since its creation over 8 years ago. While thousands of
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participants have completed this survey, the accuracy of these data points is unclear in
regard to convergent validity. The purpose of this study is to investigate the validity of
this survey tool through the use of comparative analysis using the NIH, NCI Automated
Self-Administered 24 Hour Dietary Recall (ASA 24).

1.6.1

Hypotheses
Indiana’s FNP medium term survey will be found a valid tool to assess

participants’ fruit, vegetable, and whole grain intake when compared to averaged results
of multiple automated self-administered 24-hour dietary recalls (ASA 24).
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CHAPTER 2. METHODS

The Purdue University Institutional Review Board approved (IRB#:1411015483) the
methods and protocol of this study preceding its execution (Appendix B).

2.1

Participant Selection
A convenience sample of low-income adults (18 years of age or older), currently

enrolled in Indiana’s Family Nutrition Program (FNP), but have not received nutrition
education in the previous year were recruited to participate in this study. Subjects were
recruited through paraprofessionals working for FNP in counties in Central Indiana
(specifically: Boone, Clinton, Howard, Madison, Montgomery, and Tipton). Subjects
received verbal and written descriptions of the study and provided signed consent prior to
enrollment.

2.2

Subjects
Thirty-five low-income adults (18 years of age or older) from central Indiana were

approached to participate in this study. While all individuals approached met the
eligibility criteria, 34 individuals agreed to participate in the study.
All consented participants completed baseline data collection materials, however
several participants were lost to follow-up or declined to participate after completion of
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the FNP medium term survey and first ASA 24. Of the seven participants who declined to
participate further, two individuals cited that study procedures were inconvenient and five
individuals did not respond to follow-up calls or emails. After this attrition the final
sample included 27 participants.

2.3

Measures
The FNP medium term survey is administered before the start of nutrition

education and after the completion of the 4-core lessons (MyPlate, Label Reading, Grains,
and Fruits & Vegetables) (Appendix A). Indiana’s FNP medium term survey tool was
revised in 2008 and is intended to show knowledge and behavior changes resulting from
direct education through Supplemental Nutrition Assistance Program Education (SNAPEd). This survey asks 17 questions about the participant’s usual dietary intake and is
typically administered via paper and pencil. Validity of this tool was assessed using 3
questions about fruit, vegetable, and whole grain consumption each day (3a: How much
fruit do you eat each day?, 6a: How many vegetables do you eat or drink each day?; 8a:
How much whole grain foods do you eat each day?) Participants then select between 7
options of consumption ranging from none to 3 cups or more, increasing by ½ cup
increments.
The Automated Self-Administered 24-Hour Dietary Recall (ASA 24) is a free webbased program that captures everything participants have consumed in the previous 24
hours (ASA 24 Automated Self-administered 24-Hour Recall: Background, 2014). This
program gives researchers the best picture of participants’ usual intake when used
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multiple times (ASA 24 Automated Self-administered 24-Hour Recall: Background,
2014). The ASA 24 works by capturing broad information such as number of meals
consumed, before narrowing the focus to specific items consumed at each meal (ASA 24
Automated Self-administered 24-Hour Recall: Background, 2014). Upon logging on,
participants enter in all meals, drinks, and snacks consumed in the previous 24 hours. The
program then reminds them of commonly forgotten items and asks them to indicate how
much they ate using visual cues of that particular food item on a plate. When finished the
program prompts them again about items they may have forgotten to include. Intakes for
all dietary components for each recall are given in multiple formats (i.e. whole fruit and
vegetable consumption, grams of intake, or cup equivalents of fruit, vegetable, and whole
grains consumed). This study used total cup equivalent values per day of fruit, vegetable,
and whole grains to compare to the 3 questions on FNP’s medium term survey.

2.4

Study Design
Participants provided their informed consent before completing data collection

(Figure 1). At the initial meeting Indiana’s FNP medium-term survey and the first of
three online 24-hour food recalls (ASA 24) were completed.
The first ASA 24 was completed electronically on a computer provided by the
research team. The researcher assisted participants in this process and answered questions.
The second ASA 24 was completed by participants approximately 48 hours after the first,
but no more than 72 hours. The third ASA 24 was completed approximately 48 hours
after the second, but no more than 72 hours. At least one of the ASA 24’s was completed
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on a weekend day (Friday, Saturday, or Sunday). If after 72 hours participants had yet to
complete the ASA 24, the researcher contacted the participant to complete the ASA 24
over the phone. If the participant had not completed all three ASA 24’s within 1 week of
the first, they were removed from the study.

• Consent Documents
• FNP Medium Term
Survey
• 1st of 3 ASA 24's
completed

48 Hours after
Initial Meeting
• 2nd ASA 24 completed
• Participants sent email
reminder to complete
ASA 24

Initial Meeting

• Participants who have
yet to complete 2nd ASA
24 are contacted to
complete ASA 24 via
phone.

96 Hours after
Initial Meeting
• Final ASA 24 completed

72 Hours after
Initial Meeting

Figure 1: Data Collection Timeline

2.5

Statistical Analysis
Results from the three ASA 24s for each participant (n=27) and each dietary

component (fruits, vegetables, whole grains) in cup equivalents per day were averaged.
Participants also completed one FNP medium term survey. Sample means and standard
deviations for each dietary recall method were then computed. Descriptive statistics were
used to describe the general shape and distribution of all dietary components. A paired ttest (alpha=0.05) was performed to compare average values for each dietary component
in cup/ounce equivalents per day from the medium term survey and ASA 24.
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CHAPTER 3. RESULTS

3.1

Subject Characteristics
The sample population was mostly women (96.3%). Participants’ ages ranged from

19 to over 71 years, with the majority of the sample between 31 to 70 years old.
Respondents were mostly white (77.8%) with the highest education level a high school
diploma or GED (40.7%). The study population was spilt on children currently living in
the household with 12 respondents’ indicating no children in the household (44%), 9
respondents with 1 to 2 children in the household (32%), and 6 respondents with more
than 3 children living in the household (21%). The majority of the sample did not
currently receive WIC benefits (77.8%). However, respondents were more evenly divided
between those individuals currently receiving SNAP benefits (44.4%) and those
individuals who currently are not receiving SNAP benefits (55.6%). Interestingly, over
half of the respondents reported recently receiving food from a food pantry or soup
kitchen (63%). Of those participants who did report visiting a soup kitchen or food pantry,
the majority visited on average 1-3 times per month (88.2%). The demographic
information is provided in Table 1.
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Table 1 Demogragraphic Characteristics of Participants (N = 27)
Characteristics
Gender
Male
Female
Age
19-30
31-50
51-70
71 or Older
Race
White
Black or African American
Other
Highest education level received
Less than high school diploma
High school diploma or GED
Some College or technical school
Associate’s or Bachelor’s Degree
Number of children under 18 living in the home
None
1-2 Children
3 or more Children
Currently receiving WIC benefits
Yes
No
Currently receiving SNAP benefits
Yes
No
Currently receive food from food pantries or soup kitchens
Yes
No
How often do you receive food from food pantries or soup
kitchens?
Once per week
1-3 times per month
Less than once per month

n

%

1
26

3.7
96.3

6
8
8
5

21.4
29.6
28.6
17.9

21
5
1

77.8
17.9
3.6

5
11
7
4

18.5
40.7
26
14.8

12
9
6

44.4
32.1
21.4

6
21

22.2
77.8

12
15

44.4
55.6

17
10

63
37

1
15
1

5.8
88.2
5.9
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3.2

Comparability of Medium Term Survey & ASA 24 Values
Dietary component values (fruit, vegetable, and whole grain consumption in

cup/ounce equivalents/day) are shown in Table 2. Box plots for each dietary component
between the medium term survey and ASA 24 visually indicated that both fruits and
vegetables have equal means, while grains do not (Figure 2). A paired t-test demonstrated
there is no significant difference in cup equivalents per day of fruit (medium term survey:
0.65 ± 0.50; ASA 24: 0.58 ± 0.48) or vegetable consumption (medium term survey: 1.05
± 0.47; ASA 24: 1.25 ± 0.48) between the medium term survey and ASA 24. However,
there is a significant difference in mean ounce equivalents per day of whole grain
consumption (medium term survey: 1.43 ± 1.11; ASA 24: 0.68 ± 0.48; p=0.001) between
the medium term survey and ASA 24.

Figure 2: Box Plot of Mean Fruit, Vegetable, and Whole Grain Consumption
between the Medium Term Survey and ASA 24.
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Table 2. Group Differences for Fruit, Vegetable, and Whole Grain Consumption
Between Medium Term Survey and ASA 24 Values

Dietary
Component
Fruits

Medium-Term
Survey

ASA 24

M
0.65

SD
0.50

M
0.58

SD
0.48

t(27)
2.05

p
0.572

Vegetables

1.05

0.47

1.25

0.47

2.05

0.237

Grains

1.43

1.11

0.68

0.48

2.05

0.001*

(Results are expressed as Mean ± SD. *p < 0.05)
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CHAPTER 4. DISCUSSION

The majority (96%) of the sample population was female which could be due to
higher rates of poverty seen among females (14.5% in 2013) compared to males (11% in
2013) (Robbins & Morrison, 2013). As of 2013, Indiana’s race and ethnicity statistics
matched closely with sample characteristics with most individuals being white (STATS
INDIANA, 2015). Being that all participants are eligible to receive SNAP benefits it was
interesting that only 44% of the sample population reported currently receiving SNAP
benefits. Participation in SNAP could be offset by the high food pantry/soup kitchen use
in the sample (63%). The amount of times participants’ use a pantry/soup kitchen in a
month (88.2% visiting 1-3 times per month) is even more supportive of pantry/soup
kitchens filling the gap that would otherwise be filled by SNAP participation.

4.1

Comparability of Medium Term Survey and ASA 24
The medium term survey was validated using convergent validity, the first step in

determining construct validity of two different tools or procedures (Campbell & Fiske,
1959; Lund Research Ltd., 2012). Convergent validity was established by results of the
current study showing no significant difference between mean values for fruit and
vegetable intake between the medium term survey and ASA 24 (Table 2). The results
provide evidence that Indiana’s FNP medium term survey is valid tool, using convergent
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validity, to assess fruit and vegetable consumption in low-income adults when compared
to multiple ASA 24s. Additionally, results from this study can be used to determine
power in future research among a similar low-income population.
While results indicate that the medium term survey is a valid tool to measure fruit
and vegetable consumption changes could be made to ensure an even more accurate
value for self-reported fruit and vegetable consumption and establish construct validity.
The medium term survey assesses usual fruit and vegetable intake using two questions.
These questions ask participants to select from 7 categories of consumption (none to 3
cups or more, increasing by ½ cups). If a participant consumes ¾ cups they are forced
into the closest smaller bin ½ cup. If the medium term survey was changed to include
more bins or categories with smaller ranges accuracy of this tool may improve even
further.
The medium term survey was not found to be a valid tool, using convergent validity,
to assess whole grain consumption. Results indicate a significant difference between
values for whole grain consumption between these tools (p=0.004) (Table 2). Results
provide evidence that the medium term survey is not a valid tool to assess whole grain
consumption in low-income adults when compared to multiple ASA 24s. This finding
may be due to differences in how whole grain consumption is assessed between the
medium term survey and ASA 24 or a lack of knowledge of what food items are actually
whole grains. The medium term survey determines usual whole grain intake using one
question.

18

Identically to fruit and vegetable consumption, grains are assessed using only 1
question, with 7 categorical choices (none to 3 cups or more, increasing by ½ cups). If a
participant eats more than ½ cup but less than 1 cup they are forced into selecting the
lower value. This question gives 4 picture references as to what can be considered a
whole grain. If participants have limited reading skills or knowledge of what whole
grains are, they could take these images at face value (i.e. that all breads are whole grains)
when considering their usual whole grain intake. Many low-income individuals may not
have the knowledge to check the ingredients label and solely rely on a dark brown color
to indicate whole grain items. More investigation is needed to determine the problem and
solutions to correct it.

4.2

Usual Intakes
The USDA recommends that all Americans consume 1-2.5cups of fruits per day, 1-

4 cups of vegetables per day, and 1.5-5oz. equivalents of whole grains per day depending
on individual caloric need (USDA Department of Health & Human Services, 2010). In
general most Americans do not meet the dietary goals for fruit, vegetable and whole grain
intakes set forth by the Dietary Guidelines for Americans 2010, the sample population for
this study is no different (USDA Department of Health & Human Services, 2010). Based
on the mean values in this study, participants are ½ cup below the lower limit for fruit
intake per day, barely at the lower limit for vegetable intake per day and below the lower
limit for whole grain consumption per day by ½ cup.
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These findings are similar to a study conducted by Leung et al. determining the
dietary intake and diet quality of SNAP participants (Leung C. W., Ding, Catalano,
Villamor, Rimm, & Willett, 2012). Leung and colleagues found that few low-income
adults met the dietary standards. Median fruit consumption for participants in their study
was 0.3 to 0.6 servings per day (Leung C. , Ding, Catalano, Villamor, Rimm, & Willet,
2012). Median vegetable consumption for participants in the Leung et al. study was 0.71.0 servings per day, while whole grain consumption was 0.2 to 0.5 servings per day
(Leung C. , Ding, Catalano, Villamor, Rimm, & Willet, 2012). While mean values for
this study are quite similar to the findings of Leung et al. for fruit and vegetable intake
(0.6 cups/day and 1.0 cups/day, respectively), whole grain consumption differs from the
findings of Leung et al. Leung and colleagues found their sample population consumed
0.2 to 0.5 servings per day, while our sample consumes 0.7 to 1.5 ounces equivalents of
whole grains per day (Leung C. , Ding, Catalano, Villamor, Rimm, & Willet, 2012). This
discovery strengthens the argument that participants in the present study lack the
understanding of what food items are considered a whole grain and how they differ from
regular grain products.

4.3

Limitations
A limitation of this study was a small sample size, which could result in low power

to detect statistically significant differences between the ASA 24 and medium-term
survey. Many barriers such as lack of internet access, low-computer illiteracy, length of
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dietary recalls, low incentive, weather, flu season, and the transitive nature of low-income
adults prevented the researcher from attaining a larger sample population.
Additionally, the different ways the intakes are estimated by the medium term
survey and the ASA 24 can also be considered a limitation. The medium term survey
does not offer a reference period for participants to use when estimating how much they
consume of each dietary component, making it unclear if their estimate is for the past
week, month, or year. The ASA 24 does not ask participants to estimate their intake.
When completing the ASA 24 participants indicate everything they consumed in the
previous 24 hours and from this a usual intake is estimated. There is a fundamental
difference in how “usual” intake is estimated between these two tools making comparing
them to one another difficult.

4.4

Delimitations
Participants were all low-income adults enrolled in SNAP-Ed. Each participant

completed both the medium term survey and 3 online ASA 24s. These multiple online
recalls provided a more complete description of each participant’s usual intake for all
dietary components.
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CHAPTER 5. CONCLUSION

This study provides evidence that Indiana’s Family Nutrition Program medium term
survey is a valid tool, using convergent validity, to assess self-reported fruit and
vegetable consumption when compared with the gold standard, multiple automated selfadministered 24-hour dietary recalls (ASA 24). Whole grain consumption was found to
be significantly different between the medium term survey and ASA 24, suggesting that
the medium term survey is not a valid tool to assess this particular dietary component.
While the medium term survey may be a valid tool to assess fruit and vegetable
consumption among a low-income population, more research could further investigate its
construct validity and improve this tool.
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Appendix A

Indiana’s Family Nutrition Program Medium Term Survey
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